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Specification 



Title 

Electronic eyeglass 



Claims 

1) An electronic eyeglass characterized in that refractive index of its near vision 
part can be controlled electronically. 

2) An electronic eyeglass equipped with a near vision part with an electronically 
controllable refractive index characterized in that refractive index of its intermediate 
vision part can be controlled electronically. 



Detailed description of the invention 

The present invention relates to an electronic eyeglass for presbyopia, more 
specifically, one that allows its refractive indices for near vision and intermediate vision 
can be electrically controlled. 

Presbyopia is a condition where a person's range of vision has reduced as the 
adjusting capability of the ciliary muscle through extension and contraction has degraded 
with age. More specifically, when a person becomes 40 years or older, the eye adjusting 
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capability starts to degrade and the person begins to have a difficulty in focusing first on 
objects closer to the eyes and then on objects at intermediate distances. 

In order to compensate for the degradation of this adjusting capability and thus to 
recover the sight, so-called far-sighted eyeglasses are often used. Far-sighted eyeglasses 
include those with single focal lenses, bifocal lenses, triple- focal lenses, progressive 
multi-focal lenses, etc. 

An eyeglass with single focal lenses is good for seeing objects close to the eyes 
but cannot be used for seeing objects in far distances as the vision becomes blurred when 
they are viewed through it. For example, if such a glass is used while the person is 
walking, the visions of things near the floor not only look blurred but also distorted. It is 
dangerous to wear such a glass when going up or down stairs. 

Although a bifocal eyeglass has lenses consisting of two parts, i.e., a far vision 
part and a near vision part, to be worn all the time, it has drawbacks that the dividing line 
of the lens is conspicuous, that an image jump between the two parts is inevitable, and 
that the visions of things near the floor not only look blurred but also distorted when the 
person is walking. 

A triple-focal eyeglass is designed for people who have lost their eye adjusting 
capabilities almost entirely and its lens is essentially equal to a bifocal lens except that it 
is added with a intermediate vision part to make it easier for the wearer to see things at 
intermediate distances, so that it has the same shortcomings as a bifocal eyeglass. 

On a progressive multi-focal eyeglass, the far vision part blends in with the near 
vision part gradually so that there is no problem of a conspicuous boundary, but there are 
other shortcomings such as narrow fields of vision on both the far vision and the near 
vision are narrow, large optical aberration, and substantial image fluctuations. 

As can be seen from the above, it is impossible to make a perfect eyeglass for 
presbyopia with a single fixed lens as every part of a lens has a probability of being used 
in near vision, intermediate vision or far vision and each part of the lens corresponds with 
the probability of being used for a certain view. 

The object of the present invention is to eliminate the shortcomings of the prior 
art by means of electrically controlling the refractive index. 
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As is well known, the development of non-linear optical devices in recent years 
has been phenomenal. Many devices using solid materials and semiconductors whose 
refractive indices can be controlled electrically have been developed. 

However, the electrical control for the focal points of eyeglasses are essentially 
different from those used in auto-focusing lenses of still cameras or 8 mm cinema 
cameras. In case of auto-focusing mechanism of cameras and the like, automatic 
focusing can be achieved by increasing or decreasing the refractive index of the entire 
lens, but it often happens in case of an eyeglass for presbyopia that a concave lens is used 
for compensating the vision for seeing things far off and a convex lens is used for 
compensating the vision for seeing things near, or a lens with non-dioptric lens is used for 
seeing things far off and a convex lens is used for compensating the vision for seeing 
things near, so that adjusting the refractive index of the entire lens used for far vision 
(seeing things far off) does not make a lens for near vision (seeing things near). 

Therefore, it is indispensable to provide a small lens whose refractive index can 
be electrically controlled for near to intermediate distance visions in addition to a main 
lens. 

The feature of this invention is in electrically controlling the refractive index of a 
portion of the eyeglass. 

Fig. 1 (a) and (b) show an example of a lens of an electronic eyeglass according to 
the present invention. The drawings show lenses 1 and 2, a junction surface 3, and a 
small lens 4. The shape of small lens 4 can be circular, semi-circular, elliptical, 
rectangular, polygonal, a combination of straight lines and curves, etc. Its surface curve 
can be a spherical surface, ellipsoid of revolution, n-th order of surface of revolution, etc. 
The surfaces of lenses 1 and 2 that are in contact with lens 4 are coated with transparent 
electrodes. They must be isolated from each other and are attached with transparent lead 
wires 5 and 6. The lead wires can be extended in arbitrary directions, but must be 
connected to a power source that provides a voltage and a current to the small lens to 
control its refractive index. Cavity 4 is filled with liquid crystal, and the electrode should 
preferably be orientation treated. 

Cavity 4 is filled with, for example, para-azoxyanisole (PAA). The refractive 
index in the optical axis direction ri[nieg.] =1-85, and the refractive index in a direction 
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perpendicular to the optical axis no = 1.56, so that the refractive index can change n^ieg.] - 
no = 0.29 when a voltage is applied to the small lens. The refractive index can be 
changed to any value between those two values continuously by adjusting the voltage. 

Let us discuss now about the dimensions and the degree of addition of the small 
lens. The degree of addition D a dd for a thin lens can be expressed as follows: 
Dadd = (n2»n 1 )(l/n-2/r 2 ) 

ni: refractive index of the main lens 
n 2 : refractive index of the small lens 
r\: radius of curvature of the front face of the small lens 
r 2 : radius of curvature of the back face of the small lens 
Let the diameter of the small lens be 10 mm, n 2 - ni = 0.2, and r 2 = go, then the 
relation between ri and the center thickness of the small lens is as shown in Table 1. As 
the degree of addition becomes larger, the center thickness increases, decreasing the 
transparency of the liquid crystal, and increasing the required drive voltage, but it is still 
within the limit of practical use until the center thickness reaches approximately 0.25 
mm. 



Table 1 



Degree of addition, D 


ri, mm 


Center thickness, mm 


1.00 


200 


0.06 


2.00 


100 


0.13 


4.00 


50 


0.25 



Next, the process of preparing the intermediate vision part will be described. The 
degree of addition for the intermediate vision can be smaller than for the near vision. 
Therefore, the radius of curvature of the small lens for the intermediate vision is selected 
larger than that for the near vision. Its location relative to the small lens should be more 
toward the optical center of the main lens, and the intermediate vision part should be 
connected to the near vision part with a continuous curve in order to minimize the image 
jump. In a special case, even a discontinuation such as in a triple-focal lens may be 
allowed. 

It is ideal to have a uniform refractive index, so that it is arranged so by adjusting 
the composition of the main lens and the small lens. For example, a main lens with a 
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refractive index of 1.52 can be obtained by composing the main lens with acrylic and 
styrene resins. 

The electric control for switching the refractive index can be accomplished either 
by the eyeglass user's pressing of a pushbutton or touching of a touch switch, or by 
means of a signal from a detector that detects the distance automatically, among others, 
but it should be noted that the invention is not limited by these modes of switching. 

A silver battery, a lithium battery, air battery, etc., can be suitably used as the 
power source. Since the eyeglass is typically used in an area with sufficient light, the size 
of the battery can be reduced by using a solar battery combined with a secondary battery 
of either a silver battery, lithium battery, air battery, Ni-Cd battery, Ni-Zn battery, Ni-Fe 
battery, etc. 

Forming such an electronic lens to fit a frame constitutes an electronic eyeglass 
according to the present invention. 

An electronic eyeglass according to the present invention allows the user to use 
the near vision, intermediate vision and far vision parts of the eyeglass in a timesharing 
manner and eliminates the shortcomings of the prior art, e.g., aberrations, fluctuations of 
images, conspicuous boundaries between various parts of an eyeglass, etc., thus 
providing great advantages in practical uses. 

Brief descriptions of the drawings 

Fig. 1 (a) and (b) show an example of eyeglasses according to the present 
invention, where label 4 denotes the "near part (small lens)." 
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DOCUMENT-IDENTIFIER: JP 55076323 A 
TITLE: ELECTRONIC SPECTACLES 
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TTL: 

ELECTRONIC SPECTACLES 

CCXR: 
351/168 

FPAR: 

CONSTITUTION: A small ball which is capable of controlling refractive indices 
is inserted in the near-vision part and intermediate-vision part of a spectacle 
lens: Namely, the small ball is inserted at the faying surface 3 of lenses 1, 
2. The shape of the small ball for near-vision may be circle, segment, 
ellipse, etc. and its surface curve is preferably ellipsoid of revolution and 
surface of revolution of n-degrees, in order to reduce the aberrations of the 
lens. Transparent electrodes are coated on the lens 1 and 2 in contact with 
the small ball 4. These are mutually insulated and lead wires 5, 6 are led out 
from the respective transparent electrodes . The lead wires are connected to a 
power source which applies voltage and current to the small ball part and 
changes its refractive index. Liquid crystal is put in a cavity part 4. In 
this way, the refractive index may be changed continuously or stepwise. 
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